A rarely diagnosed clinical and pathological disorder was historically characterized by multiple benign small intestinal ulcers, involving the mucosa and, occasionally, the submucosa of the small intestine, and histopathologically by non-specific inflammatory changes without granulomas. These early reports also noted that recurrent episodes of abdominal pain often developed due to obstructive events, sometimes associated with localized stricture formation. This usually responded to steroid treatment, intestinal resection, or both. Recent advances owing largely to emerging imaging methods have provided added criteria for separation of this entity from other disorders, including Crohn's disease and medication-related small bowel ulceration. Most important, recent long-term follow-up studies have suggested a potential for confusion with other functional or motility-based clinical disorders and emphasize the likelihood of a much more benign clinical course.
For more than a half century, descriptive accounts (largely in the French literature) [1] [2] [3] [4] [5] [6] [7] [8] noted a disorder characterized clinically by intermittent episodes of small intestinal obstruction due to benign multifocal ulceration, sometimes associated with stricture formation. Some initial reports suggested that the entity consisted of shallow mucosal and submucosal ulcers mainly localized in the jejunum and proximal ileum, different from the typical distribution of other inflammatory processes of the small intestine with ulcers, such as Crohn's disease 9 . In retrospect, some observations may also have reflected, in large part, inherent limitations of imaging modalities available used then to evaluate the small intestine, specifically endoscopic imaging coupled with radiologic contrast studies of the small bowel. In recent years, primarily using new methods, including capsule and double-balloon enteroscopy 10 , a more precise appreciation for the clinical spectrum and the expanded extent and nature of this pathological process has developed.
Early reports often termed the disorder "cryptogenic multifocal ulcerous stenosing enteritis (CMUSE)", sometimes responsive to steroids, and if needed, surgical resection of an involved small bowel segment. Ulceration appeared to be limited to the mucosa, perhaps extending into the submucosa, not transmural, while the histopathological changes were characterized by non-specific inflammation not granulomas, suggesting a different, but not necessarily exclusive pathogenesis from some with Crohn's disease. CMUSE was believed to be distinctive and apart from abdominal pain and associated obstructive events, usually uncomplicated. As previously noted 9 , clinical events involving the intestine, such as perforation, fistula development or predilection for superimposed malignancy rarely, if ever, seemed to occur.
Clinical Features
Early retrospective reports noted the high frequency of clinical presentation with abdominal symptoms. Usually, abdominal pain was most prominent, often associated with ulceration and stenotic obstruction. The pain was often described as intermittent, but in some, up to 40%, pain was persistent 7 . Sometimes, weight loss, fever and malaise were also present and, rarely, even joint symptoms were described. Endoscopic, and even direct visualization of resected intestine, reveal multiple small discrete, often circular (rather than linear) ulcerations in the small intestinal mucosa (from 1 to 25 in number with a mean of 8), predominately superficial, usually involving only the mucosa, but sometimes with submucosal extension. In some, strictures were evident and the intervening small bowel mucosa appeared normal. Of course, these features were largely based on earlier imaging methods and review of surgically-resected specimens, often after failure to respond to steroid treatment, estimated to be up to 50% 7 . In some, a second resection or even multiple resections were required. In one report 7 , a link with vasculitis and C2 complement deficiency was also described. In recent years, however, new imaging methods with double-balloon endoscopy and biopsies have suggested a broader clinical presentation with significant implications, particularly for treatment. Biopsies may show non-granulomatous inflammation. Some also have iron deficiency anemia and protein-losing enteropathy 11 . Particularly interesting are recent reports of PLA2G4A gene mutations suggesting a genetic cause in some with this disorder [12] [13] [14] . Further work and evaluation of genetic risk factors are needed.
Differential Diagnosis
Other disorders can cause multifocal small intestinal ulceration. These have been listed elsewhere 15 and require exclusion, particularly Crohn's disease involving the small intestine 9 . Idiopathic ulcerative jejunoileitis is another distinctive small bowel disorder, initially described to complicate the clinical course of celiac disease 16 while superficial ulceration in this setting may also represent a difficult-to-diagnose lymphoma 17 . Infections may also cause ulcers but most (eg., Campylobacter, Shigella, Yersinia, Salmonella) are self-limited and resolve without stricture formation, while others (eg., tuberculosis, cytomegalovirus) may persist, often in the setting of an immune compromised state. Medications have become increasingly recognized, especially non-steroidal antiinflammatory agents. These may induce ulcers, strictures and development of so-called diaphragm disease in the small intestine. More recently, however, diaphragm disease also been recorded in the absence of these agents 18, 19 and some investigators have suggested features that might permit differentiation of diaphragm disease with or without non-steroidal anti-inflammatory drugs 20 . These drugs may also cause a mucosal inflammatory process without ulceration 21 , similar to the changes of untreated celiac disease. Indeed, an extensive list of modern pharmaceutical agents have now been detailed that may cause small bowel mucosal injury documented with small intestinal mucosal biopsy, sometimes with localized mucosal ulceration and these have been recently detailed elsewhere 22, 23 . Peptic erosions and ulcers may also develop with a gastrinoma in the Zollinger-Ellison syndrome or with heterotopic functioning gastric mucosa in a congenital Meckel's type diverticulum. Small bowel ulcers may also result from traumatic injury, post-surgical changes, especially near stomas, endoscopic injury or external abdominal trauma including seatbelt injuries with motor vehicle accidents, or swallowed foreign bodies. A number of systemic disorders with vascular changes causing ischemia may also result in multifocal ulceration (eg., thromotic diseases, Dego's disease, pseudoxanthoma elasticum, myeloproliferative disorders, anti-thrombin III deficiency and vasculitis associated with collagen vascular disorders.
Further Directions for the Future
Although the early literature suggested that some with this rarely diagnosed disorder could be treated with steroids and would be steroid-responsive, some still required localized intestinal resection. Others appear not to respond to steroids, and other medications, including immunosuppressive therapy, have been tried 24 .
Temporizing with endoscopic dilatation may be helpful in some cases 25 . It is also conceivable that some patients might respond to symptomatic treatment with other agents, including biologicals, sometimes used in management of other ulcerating small intestinal diseases, like Crohn's disease. A recent case treated with infliximab has been reported 25 . Additional information is needed, especially in a well-defined population group.
Most intriguing is a recent report from China 26 . In their experience with long-term follow-up of a small group of patients evaluated and treated for several years with a presumptive diagnosis of a functional bowel disorder as a cause for symptoms, small intestinal ulcers were eventually detected with direct ileoscopic imaging. Empirical therapies could not be directly correlated with the presence of ulcers. Nevertheless, prolonged follow-up demonstrated that no patient ultimately ever experienced a significant clinical exacerbation of their disease or a complication, and none required surgical intervention. Given this information, it is conceivable that this disorder is more common than currently appreciated with routine imaging studies and may be confused with functional bowel disorders that usually run an entirely benign clinical course in most patients. Additional studies of this entity in larger patient numbers with multifocal intestinal ulcers (CMUSE) are needed.
